ABSTRACT
INTRODUCTION
apid advances in technology and manufacturing have resulted in a plethora of new products. Though over 30,000 new products are introduced every year, it may not be enough. As Crain notes, "customers want an endless supply of new products" (2004, p. 12) . Despite efforts to continually develop new products, "companies are finding it increasingly hard to maintain a unique advantage long enough to make good profits on an innovation" (Engardio and Keenan 2002, p. 94) . Changes in technology affect services as well. Enhanced communication has enabled online education programs to grow and thrive. Colleges and universities have embraced this educational innovation as a way to meet needs of segments of students and provide flexibility in delivery of course content through methods such as online education. However, online education isn"t the only innovation universities are offering. To keep pace with technological, information systems and communication changes, universities have also launched new majors to provide students with knowledge and skills in emerging career fields. Majors such as digital media arts and accounting information systems are but two new majors designed for the innovative student interested in emerging career fields.
Successful new majors must attract students to sustain the major and build a critical mass of students. Schools have often spent little time and effort on marketing new majors and targeting prospective students for the new major. It would be useful for schools to identify prospective students who are innovators, and more likely to enroll in new majors. Targeted communication with innovative high school seniors is critical because students increasingly have more choices in selecting universities and majors and appear to be better informed in making these choices.
The purpose of this research is to explore the characteristics of students who elect a major in a new field of study. We will first review the literature on innovativeness. We next describe the study we conducted and the results we obtained. Finally we discuss our findings and the implications they have for teaching and learning at colleges and universities.
EDUCATION INNOVATION AND NEW MAJORS
The education literature has focused on the role of faculty in developing new offerings, but has tended to ignore the role that students play in deciding to enroll in these new course and major field of study offerings. It has also not examined the characteristics of students as innovators who decide to assume the career related risks of enrolling in these new offerings, particularly new major offerings.
Unlike many other products and services that students consume, the choice to "consume" a new major requires a multi-year period of consumption. While durable goods are also consumed over a period of many years, a bad choice can often be corrected, especially if the product is under warranty. Services can be terminated. It is often easy for the consumer to learn whether the product or service is performing poorly soon after purchase. This is a much more difficult process when choosing majors. When a student elects to major in a field, the student often can only estimate the package of knowledge content that will be provided during his tenure at the chosen school based primarily on the title of the major and any brief description provided in the college catalog. The high level of risk that the student bears in making such a choice is greater than the risk he would encounter in choosing to consume a new product. This greater risk arises primarily from uncertainty caused by the lack of complete "product" information he is able to obtain at the time of choice. Uncertainty is a key component of the adoption process (Gatignon and Robertson 1985) . Faculty may change, courses may not be available, the job market may deteriorate, and a number of other things may happen. Having never "consumed" a major before, the students is in a learn-asyou-go mode whereby it may take three or four years or more plus post-graduation experiences to decide this was a bad choice. Yet the choice may have a more profound effect on students" futures than nearly any other decision the make. Given the high level of risk and uncertainty, why then would a student elect to register for a new major and what type of student would most likely pursue study of a new major? Selecting a newly launched major is an involved process that provides a potentially risky decision for the student. Applying innovativeness theory from the consumer marketing area offers the opportunity to better understand some of the characteristics of students that would most likely sign up for a new major. The purpose of this study is to identify whether innovativeness theory is applicable to the new major decision and to determine new major student innovator characteristics.
INNOVATIVENESS
Adoption of innovations is a vast research area that has focused on topics such as the characteristics of the innovation, the rate of adoption, the influence of the social network, and the characteristics of the innovator (Rogers, 2003) . All of these topics offer relevance to the field of education. For instance, new programs and majors should be designed so that they will be positively perceived and used by students. Understanding rates of adoption of educational innovations would enable administrators to better evaluate the status of new programs and methods and project future success of these innovations. Comprehending the innovator"s social network and the influence of others on the decision to adopt innovations is useful for educators. Finally, being able to identify and attract innovators will increase the success rate of new educational programs and methods. Innovation in education often involves administrators, instructors, and students. The focus of this study is on the innovative student and his or her characteristics.
There is a paucity of research on student adoption of new majors so it is useful to look at the field of marketing and its study of consumers purchasing new goods and services for insights and direction. The inclination of an individual to purchase and try something new, be it a product, a service or an experience, has been studied with respect to a wide variety of products and services. Consumer innovation is "a predisposition to buy new and different products and brands rather than remain with previous choices and consumer patterns" (Steenkamp, Hofstede, & Wedel, 1999). A distinction has been drawn between a general, innate state of innovativeness and a domain-specific state that manifests itself in a behavioral manner specific to some particular domain ( . Furthermore, DSI has been shown to be a better predictor of consumer innovation than an individual"s overall innate level of innovation (Roehrich, 2004) . In this study we adapt the DSI scale of Goldsmith and Hofacker (1991) to the realm of student innovativeness with respect to enrollment in college offerings of new majors. Therefore we hypothesize that:
H1:
Students who enroll in new majors will exhibit a higher level of DSI that students who enroll in older, more traditional majors.
Adoption of an innovation may also be influenced by innovator characteristics beyond DSI. For instance, the innovator should be able to understand the nature and benefits of an innovation. Accordingly, Rogers (2003) , suggests that intelligence is positively associated with an individual"s level of innovation. Furthermore considering the significant importance of intelligence in the educational process, it appears likely that a student"s intelligence would influence adoption of educational innovations. Therefore we hypothesize that:
H2:
Students who score higher on the DSI scale will have higher levels of intelligence than those who score lower on the DSI scale.
and,
H3:
Students who enroll in new majors will have higher levels of intelligence than students who enroll in older, more traditional majors
METHODOLOGY
The study involved surveying 259 undergraduate business students enrolled in new and old majors at a private university located in the northeastern region of the United States. Men constituted 52.3% of the sample and women 47.7%. The average age of the respondent was 20 years old. Recent new major offerings at this university include majors such as Digital Media Arts, Accounting Information Systems, and International Business. Students completed a survey that included Goldsmith and Hofacker"s (1991) six item DSI scale adapted to the domain of new majors. Survey responses were matched with demographic information and academic records.
We measured personal innovator characteristics using our adaptation of the domain specific innovativeness (Goldsmith and Hofacker 1991). Goldsmith and others have adapted this scale to fit a variety of domains. Goldsmith and Hofacker (1991) provide evidence of unidimensionality of their six-item domain-specific innovativeness (DSI) scale. Most research applications of the DSI scale have found it to be unidimensional, but a few have not. These few studies have found that for some domains the scale is two dimensional, with the positive items loading on one dimension and the negative on the other (Goldsmith 2000; Goldsmith, Flynn and Goldsmith 2003; Grewal, et al 2000) . Goldsmith, et. al. (2003) found that the two dimensions were correlated. When we performed exploratory common factor analysis with oblique rotation on the data we collected, however, we found that not only was our scale two-dimensional with the three positive-worded items loading on one factor while the three negative-worded items loaded on the second factor, but that the factors were not correlated (r = 0.025). It is not uncommon to find this characteristic in scales employing negatively-worded items (Herche and Engelland 1996) . Goldsmith, et. al. (2003) handled the two-dimensional results by aggregating the scores of all six items to form a single DSI measure. Grewal, et. al. (2000) , however, chose to ignore the negative items and only use the positive items. We follow Grewal, et. al. and use only the positive items in our analysis.
Initially statistical tests were used to determine the gender-specific characteristics of innovators versus noninnovators. Next data analysis consisting of an exploratory factor analysis to determine if the DSI scale when applied to the domain of major field of study was indeed unidimensional was applied. Unidimensional items were next tested for reliability using Cronbach"s Alpha. Factor analysis was then used to compute factor scores for the unidimensional DSI factor. The factor scores were then used to test hypothesis H1, that is, for a relationship with the student choice to enroll or not enroll in a new major, a dichotomous variable, using a point-biserial correlation coefficient. Finally correlation analysis was used to test hypotheses H2 and H3.
RESULTS
As noted previously, the results of the common factor analysis using oblique rotation to achieve simple structure revealed that the DSI scale was two-dimensional when applied to the new major field of study domain. The two dimensions were not correlated, therefore only the three-positive-item scale was used in subsequent analysis (Grewal, et. al. 2000) .
Reliability is defined as "the degree to which measures are free from error and therefore yield consistent results" (Peter, 1979, p. 6 ). This three-item DSI scale demonstrates strong reliability based on a Cronbach"s Alpha of 0.824, (Table 1) , more than satisfying Nunnally"s criterion of 0.70 for reliability (1967).
Having ascertaining the strong reliability of the DSI scale, the influence of gender on the new major was also investigated. The breakdown of males and females in new majors is provided in Table 1a . The chi-square test (Table 1b) for the crosstabulation in Table 1a shows that there is no significant difference between men and women in the decision to enroll in a new major. About 26% of all men and 26% of all women in our sample are enrolled in one of the new majors. Next the relationship of DSI with selection of new major was investigated. The variable new major was coded 1 if a student was enrolled in a new major and 2 if enrolled in an old major. A higher value for the DSI factor score indicated more innovativeness on the part of the student. The point-biserial correlation indicated the DSI scale was significantly (p = 0.000) correlated with the choice to enroll in a new major ( Table 2 ). The negative sign on the coefficient indicates that students enrolled in new majors were more domain-specifically innovative than students enrolled in old majors, thereby supporting hypothesis H1. Next a set of correlations (Table 3) were run between the DSI scores and the SAT Verbal and Math scores and high school grade point averages. Results indicate that domain-specific innovativeness was weakly related to high school grade point averages (.16 correlation, p = 0.013), but not to SAT Verbal (p = 0.136) or SAT Math (p = 0.12) scores. The positive sign indicate that more innovative students tended to be more intelligent when intelligence was evaluated using high school grade point averages, thereby supporting hypothesis H2. More innovative students, however, did not score significantly higher or lower on SAT verbal or math tests. Finally the relationship between intelligence (academic performance) and selection of a new major was analyzed through independent t-tests. Proxies of intelligence --verbal and math SAT scores, and academic performance, high school average --were utilized. The means of new and old majors for these measures are listed in Table 4a and results of independent t-tests are shown in Table 4b . This analysis reveals that students enrolled in a new major have significantly (p = 0.043) higher SAT Math scores (mean new =585; mean old = 563) and significantly higher (p = 0.004) high school grade point averages (mean new =92; mean old = 89) thereby supporting hypothesis H3. Students enrolled in a new major, however, do not significantly differ (p = 0.192) from students enrolled in old majors with respect to SAT verbal test scores (mean new =544; mean old = 530). 
DISCUSSION AND CONCLUSION
Study results suggest that Domain Specific Innovation applies to the new major decision and that student characteristics are related to enrollment into a new major. The strong psychometric properties, e.g. high internal reliability, of the three item DSI scale indicate that this measure is well suited for educational innovations. Using this scale with high school students would provide an efficient method to identify the most likely candidates for new academic programs. The study provided evidence of the importance of academic performance, academic aptitude, and gender on enrollment in a new major.
The findings that above average performing students are attracted to innovative new majors provide both a challenge and an opportunity to academic institutions. The opportunity results from the advantage that colleges and universities have in attracting brighter and more intelligent students. In doing so, colleges and universities have the ability to trade-up their major offerings thereby increasing demand as well as selectivity in accepting students. This selectivity facilitates both more prestige and higher tuition income for the institution along with more consistent levels of student enrollment over time. The challenge lies in the ability of faculty to improve themselves so as to be able to effectively develop the new course offerings which the new major demands as well as improve the level of their course to meet the higher levels of academic ability in students who enroll in these new majors. The institution must support these efforts by providing the promotional and recruiting support needed to attract the higher quality students to these new majors and by enhancing the ability of students enrolled in these new majors to obtain and hold the jobs in the associated career fields.
The finding that the SAT math scores are significantly related to the decision to enroll in a new major but not to innovativeness (DSI) owes to the fact that the DSI score does not map 1:1 onto the decision to enroll in a new major. Though more innovative students tend to score higher on both SAT verbal and math tests, the differences were not significant. The higher scores on SAT math for students enrolled in new majors may be explained by the quantitative nature of the major in which they were enrolled. A more quantitatively oriented major would naturally attract students with higher SAT math scores. Accounting Information Systems may be perceived to be more quantitatively oriented than say marketing or management majors.
The finding that men and women were not different in terms of the decision to enroll in a new major is comforting. There is not reason to expect that a woman would be more or less likely to enroll in a new major than a man, unless it specifically pertained to women, such as a women"s studies major, or vice versa.
The finding of a relationship between DSI and the decision to enroll in a new major extends the applicability of the DSI scale to a previously untested domain. The different characteristics of the market for new majors, the length of time needed to consume the "product", the risk taken in enrolling in the new major, and the characteristics of students as both consumers and innovators in this education market make for quite noticeable differences that could influence the applicability of the DSI scale to this domain.
This study has extended previous research by applying DSI to the area of education. Accordingly, this study provides a foundation for further research in this area. This research could be extended by investigating the relationship of the innovator with other aspects of the innovation process such as characteristics of the innovation, the influence of the innovator"s social network, and rate of adoption of the innovation. For instance, the importance of innovator"s characteristics may change with the attributes of the educational innovation. With this knowledge educators could tailor innovations to match the innovation level of the targeted educational group. Also, understanding the influence of others (e.g., peers, parents, teachers, and counselors) in the student"s enrollment decision is important to the marketing and communication of a new major. Finally, investigating the level of innovation and the rate at which an innovation is adopted, would help educators to understand whether the new major will attract the necessary critical mass to succeed in the long run.
Many educators demonstrate a steadfast determination and strong ability to deliver innovative programs and teaching methods. Still some of these programs fail due to lack of student interest. Focusing on the innovative student characteristics offers the potential to develop communication strategies aimed at student innovators that offer the potential of enhancing the success rate of educational innovations.
